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AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Application No. 09/554,392 
Attorney Docket No. Q59083 

AMENDMENTS TO THE SPECIFICATION 

Please replace the present title with the following rewritten title: 

--METHOD OF INCREASING NOISE IMMUNITY DURING RECEPTION OF 
SIGNALS FROM SATELLITE NAVIGATIONAL SYSTEMS-- 
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AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Application No. 09/554,392 
Attorney Docket No. Q59083 

Please delete the present Abstract of the Disclosure and replace it with the following 

new Abstract of the Disclosure. 

Th e probl e m to b e solv e d by th e inv e ntion is to r e duc e th e errors Errors are reduced when 
tracing the PRNS code delay, especially in the receivers operating on signals with rather a low 
code frequency (C/A code) under the multibeam effect without deterioration or with minimum 
deterioration of the signal-to-noise ratio. Th e r e ar e propos e d a A method of increasing the noise 
immunity during reception of the signals ef from satellite navigational systems and a device for 
realizing the same comprising includes radio modules w e ll known as compon e nts of such 
r e c e iv e rs, amplifying th e input signal and conv e rting th e input carri e r into an int e rm e diat e 
fr e qu e ncy signal , an analog-to-digital converte r, conv e rting th e analogu e signal into a digital 
one, a digital correlation device consisting of a plurality of singl e typ e chann e ls, e ach of which 
tracing on e ps e udonois e signal (PNS), and e ach of th e m includ e s a gain controll e d carri e r 
fr e qu e ncy g e n e rator and a cod e fr e qu e ncy g e n e rator for tracing th e ps e udonois e carri e r and th e 
cod e d e lay , as w e ll and as digital correlators whos e output information is us e d for closing th e 
cod e d e lay tracing cycl e , , said units gen e rating a A discrimination signal is generated with a 
variable delay of the signal copy with respect to the exact copy. Th e giv e n approach allows on e 
to g e t a numb e r of advantag e s compar e d to th e known t e chnical solutions. The use of the 
correcting sequence of gating digital signals makes it possible to eliminate the multipath effect at 
a delay of the reflected signal larger than 1 .5d and reduces its negative effect starting from a 
delay value greater than d/2. In this case, the energy losses compared with a pure mode of the 
narrow correlator are increased only by 1.76 dB. (Fig. 1/6). 
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AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Application No. 09/554,392 
Attorney Docket No. Q59083 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 

application: 

LISTING OF CLAIMS: 

1. (previously presented): A method of increasing noise immunity during reception of 

signals from satellites of navigational systems comprising: 

decoding signals having a carrier coded with a pseudo-random sequence; 

generating a local difference copy of an input signal, wherein a delay d between an early 
copy and a late copy of the input signal makes up a fractional part of a character of the pseudo- 
random sequence; 

generating an exact copy of the input signal; 

generating a sequence of gating digital signals; 

setting a length of the gating digital signals equal to the delay d; 

selecting a character polarity of the gating digital signals to coincide with a polarity of a 
previous character of the exact copy; and 

delaying a beginning of the gating digital signals relative to an end of the character of the 
exact copy of the pseudo-random sequence by a value equal to d/2. 

2. (previously presented): A method as claimed in claim 10 5 wherein the input signal 

correlation is performed separately for the exact copy of the input signal, for the difference copy 

of the input signal and for the sequence of the gating digital signals; the correlation results are 
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AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Application No. 09/554,392 
Attorney Docket No. Q59083 

stored in corresponding quadrature accumulators; the discriminator signal is formed as Ie_Jp + 
Qe-lQp, where I E . L , Q E , L are in-phase and quadrature components of the results of correlation of 
the input signal with the difference copy signal, I p , Q p are in-phase and quadrature components 
of the results of correlation of the input signal with the exact copy signal, the method further 
comprising: 

comparing value of the accumulators containing the results of correlation of the input 
signal, with the sequence of gating digital signals I k 2 + 2 ,with a threshold value of detection of 
a multipath effect; and 

compensating the multipath effect in excess of the threshold value by adding output value 
of the accumulators of gating digital signals to output value of the corresponding quadrature 
accumulators of the difference copy to produce a discriminator signal in the form: 

Ie-lIp + Qe-lQp +IkIp+QkQp. 

3. (previously presented): A method of increasing noise immunity during reception of 
signals from satellites of navigational systems comprising: 

decoding signals having a carrier coded with a pseudo-random sequence; 
generating an early copy of an input signal; 

generating a late copy of an input signal, wherein a delay d between the early and late 
copy of the input signal makes up a fractional part of a character of the pseudo-random sequence; 
generating a sequence of gating digital signals; 

setting a length of the gating digital signals equal to the delay d; 
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AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Application No. 09/554,392 
Attorney Docket No. Q59083 

selecting a character polarity of the gating digital signals to coincide with a polarity of a 

previous character of an exact copy of the input signal; and 

delaying a beginning of the gating digital signal relative to an end of the character of the 
exact copy of the pseudo-random sequence by a value equal to d/2. 

4. (previously presented): A method as claimed in claim 11, further comprising, when 
tracing the delay of the code: 

* 2 2 2 2 

determining a value of the discriminator signal as: Ie + Qe - II - Ql ; 

comparing a value of the accumulators storing the correlation results of the input signal 
with a sequence of gating digital signals Ik 2 + Qk 2 with a threshold value of detection of a 
multipath effect; and 

compensating the multipath effect exceeding the threshold value by adding the value 
from the output of the accumulators to the calculated value of the discriminator to equal Ie 
+Qe 2 -L e 2 -Il 2 -Ql 2 +Ik 2 +Qk 2 . 

5. (currently amended): A device for reception of signals of satellite navigational systems 
transmitting a plurality of signals with a carrier, coded by pseudo-random sequences, 
comprising: 

a radio module receiving the input signal, converting the input signal into an 
intermediate-frequency signal, including a plurality of signals with an intermediate frequency 
carrier, coded by a pseudo-random sequence; 



AMENDMENT UNDER 37 C.F.R. § 1.1 1 1 
U.S. Application No. 09/554,392 
Attorney Docket No. Q59083 

an analog-to-digital converter, converting the intermediate-frequency signal into a digital 

signal; 

a multichann e l digital correlation device including a digital correlator whose each 
channel decodes one of the plurality of signals coded by pseudo-random sequence and converted 
into the digital signal ; 

a first generator which produces an exact copy of the signal coded by a pseudo-random 
sequence; 

a second generator which produces a difference copy of the signal coded by the pseudo- 
random sequence, wherein a delay d between an early copy and a late copy of the signal makes 
up a fraction of a character of the pseudo-random sequence, and which generates a sequence of 
gating digital signals, wherein a length of the gating digital signals is equal to the delay d, a 
polarity of the character of the gating digital signals coincides with a polarity of the previous 
character of the exact copy of the signal coded by the pseudo-random sequence and a beginning 
of the gating digital signals is delayed relative to an end of the character of the exact copy of the 
pseudo-random sequence by a value equal to d/2. 

6. (currently amended): A device for reception of signals of satellite navigational systems 
transmitting a plurality of signals with a carrier, coded by pseudo-random sequences, 
comprising: 
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AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Application No. 09/554,392 
Attorney Docket No. Q59083 

a radio module receiving the input signal, converting the input signal into an 
intermediate- frequency signal, including a plurality of signals with an intermediate frequency 
carrier, coded by a pseudo-random sequence; 

an analog-to-digital converter, converting the intermediate-frequency signal into a digital 

signal; 

a multichann e l digital correlation device including a digital correlator whose each 
channel decodes one of the plurality of signals coded by pseudo-random sequence and converted 
into the digital signal , 

wherein each channel of the multichannel digital correlator comprises: 

a first generator of an exact copy of the signal coded by a pseudo-random sequence; 

a second generator of a difference copy of the signal coded by the pseudo-random 
sequence, wherein a delay d between an early copy and a late copy makes up a fraction of a 
character of the pseudo-random sequence; 

a third generator producing a sequence of gating digital signals, wherein a length of the 
gating digital signals is equal to the delay d, a polarity of a character of the gating digital signals 
coincides with a polarity of previous character of the exact copy of the signal coded by the 
pseudo-random sequence and a beginning of the gating digital signals is delayed relative to an 
end of the character of the exact copy of the signal coded by the pseudo-random sequence by a 
value equal to d/2. 
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AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Application No. 09/554,392 
Attorney Docket No. Q59083 

7. (previously presented): The device as claimed in claim 6, further comprising: 

a first mixer performing multiplication of quadrature counts of the input signal by counts 
of the exact copy of the signal coded by the pseudo-random sequence; 

a second mixer performing multiplication of the quadrature counts of the input signal by 
counts of the difference copy; 

a third mixer performing multiplication of the quadrature counts of the input signal by 
counts of the sequence of gating digital signals; 

quadrature accumulators accumulating results of the multiplication performed by the 
first, second and third mixers; and 

a device adjusting the delay of the exact copy of the signal coded by the pseudo-random 
sequence depending on an error signal from an output of a discriminator calculated on a basis of 
counts of the accumulators as Ie-lIp + Qe-lQp+ Ik Ip + Qk Q p provided that a threshold of 
detection of a multipath signal is exceeded, where I p , Q p are in-phrase and quadrature 
components of results of correlation of the input signal with the exact copy signal; Ie-l, QE-Lare 
in-phrase and quadrature components of results of correlation of the input signal with the 
difference copy signal; and 1^, Qk are in-phrase and quadrature components of results of 
correlation of the sequence of gating digital signals. 

8. (currently amended): A device for reception of signals of satellite navigational systems 
transmitting a plurality of signals with a carrier, coded by pseudo-random sequences, 
comprising: 
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AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Application No. 09/554,392 
Attorney Docket No. Q59083 

a radio module receiving the input signal, converting the input signal into an 
intermediate-frequency signal, including a plurality of signals with an intermediate frequency 
carrier, coded by a pseudo-random sequence; 

an analog-to-digital converter, converting the intermediate-frequency signal into a digital 

signal; 

a multichann e l digital correlation device including a digital correlator whose each 
channel decodes one of the plurality of signals coded by pseudo-random sequence and converted 
into the digital signal , 

wherein each channel of the multichannel digital correlator comprises: 

a first generator producing an early copy of a signal coded by a pseudo-random sequence; 

a second generator producing a late copy of the signal coded by the pseudorandom 
sequence, wherein a delay d between the early and late copies makes up a fraction of a character 
of the pseudo-random sequence; 

a third generator producing a sequence of gating digital signals, wherein a length of the 
gating digital signals is equal to the delay d, a polarity of a character of the gating digital signals 
coincides with a polarity of previous character of an exact copy of the signal coded by the 
pseudo-random sequence and a beginning of the gating digital signals is delayed relative to an 
end of the character of the exact copy of the signal coded by the pseudo-random sequence by a 
value equal to d/2. 
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AMENDMENT UNDER 37 C.F.R. §1.111 
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Attorney Docket No. Q59083 

9. (previously presented): The device as claimed in claim 12, wherein 

a value of the signal of the discriminator for the device adjusting the delay is determined 
as I E 2 + Q E 2 -I L 2 -Q L 2 ,and 

the value of the accumulators, which store results of correlation of the input signal with 
the sequence of gating digital signals I k 2 + Qk 2 , is compared with a threshold value and, if a 
detected multipath effect exceeds the threshold value, output values of the accumulators are 

9 9 9 

added to the determined value of the signal of the discriminator to equal Ie + Qe - II - 
Ql 2 + Ik+Qk 2 . 

10. (currently amended): The method as claimed in claim 1, further comprising: 
affecting correlation of the input signal, the input signal comprising a direct signal and a 

plurality of delayed multipath signals, with the exact copy and with a signal representing a 
mixture of the difference copy and the sequence of the gating digital signals; 
storing results of the correlation in accumulators; and 
forming a discriminator signal, for tracing a delay of the code, in a form of 
Ie-l+kJp + Qe-l+kQp, Ie-l+k, where Qe-l+k are in-phase and quadrature components of the 
results of correlation of the input signal with the signal representing the mixture of the difference 
copy and the sequence of the gating digital signals, and I p , Q p are in-phase and quadrature 
components of the results of correlation of the input signal with the exact copy of the in put input 
signal, 
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AMENDMENT UNDER 37 C.F.R. §1.111 
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thereby performing the adjustment of the exact and difference copy of the input signal 

based on the discriminator signal so that an error signal is influenced only by the input signal of 

direct visibility and is not influenced by multipath signals. 

11. (previously presented): The method as claimed in claim 3, further comprising: 
affecting correlation of the input signal, the input signal comprising, a direct signal and a 

plurality of delayed multipath signals, with the early copy; 

affecting correlation of the input signal with the late copy; 

affecting correlation of the input signal with a signal representing a sequence of gating 
digital signals; 

storing the correlation results in accumulators; and 

forming a discriminator signal, for tracing a delay of the code, in a form of I E 2 + Q E 2 - I L 2 - 
Q 2 + I K 2 +Qk 2 > where I E , Qg are in-phase and quadrature components of the results of correlation 
of the early copy of the input signal, I L , C^are in-phase and quadrature components of the results 
of correlation of the late copy of the input signal, and I K , are in-phase and quadrature 
components of the results of correlation of the sequence of the gating digital signals. 

12. (previously presented): The device as claimed in claim 5, further comprising: 

a first mixer performing multiplication of quadrature counts of the input signal by counts 
of the exact copy of the signal coded by pseudo-random sequence; 
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AMENDMENT UNDER 37 C.F.R. §1.111 
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a second mixer performing multiplication of the quadrature counts of the input signal by 

counts of a signal representing a mixture of the difference copy and the sequence of gating 

digital signals; 

quadrature accumulators accumulating results of multiplication performed by the first and 
second mixers; 

a device adjusting the delay of the exact copy of the signal coded by the pseudo-random 
sequence depending on an error signal from a discriminator output calculated on the basis of 
counts of the accumulators as: I E _ L+K I P + Qe-l+kQ>> where I E . L+K , Qe-l+k ^ in-phase and 

quadrature components of results of correlation of the input signal with the signal 
representing a mixture of the difference copy and the sequence of gating digital signals, I p , Q p are 
the in-phase and quadrature components of results of correlation of the input signal with the 
exact copy of the signal coded by pseudo-random sequence. 

13. (previously presented): The device as claimed in claim 6, further comprising: 

a first mixer performing multiplication of quadrature counts of the input signal by counts 
of the exact copy of the signal coded by pseudo-random sequence; 

a second mixer performing multiplication of the quadrature counts of the input signal by 
counts of the difference copy; 

a third mixer performing multiplication of the quadrature counts of the input signal by 
counts of the sequence of gating digital signals; 
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quadrature accumulators accumulating results of the multiplication performed by the 
first, second and third mixers; and 

a device adjusting the delay of the exact copy of the signal coded by the pseudo-random 
sequence depending on an error signal from a discriminator output calculated on a basis of 
counts of the accumulators as: Ie-iJp + Qe-lQp> where I e _l> QE-Lare in-phase and quadrature 
components of results of correlation of the input signal with the difference copy, I ic 2 + Qk 2 does 
not exceed a threshold of detection of a multipath signal, and I K , Qk are in-phase and quadrature 
components of results of correlation of the sequence of gating digital signals. 

14. (previously presented): The device as claimed in claim 8 further comprising: 
a first mixer performing multiplication of quadrature counts of the input signal by counts 
of the early copy; 

a second mixer performing multiplication of the quadrature counts of the input signal by 
counts of the late copy; 

a third mixer performing multiplication of the quadrature counts of the input signal by 
counts of the sequence of the gating digital signals; 

quadrature accumulators accumulating results of the multiplication performed by the 
first, second and third mixers; and a device adjusting the delay of the exact copy of the signal 

coded by the pseudo-random sequence depending on an error signal from a discriminator 
output calculated on a basis of counts of the accumulators as: I E 2 + Qe 2 - II 2 - Ql 2 + Ik 2 + Qk 2 , 
where I e ,Qe are in-phase and quadrature components of results of correlation of the early copy, 
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I p , Q p are in-phase and quadrature components of results of correlation of the late copy, and Ik, 
Qic are the in-phase and quadrature components of results of correlation of the sequence of gating 
digital signals. 
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AMENDMENTS TO THE DRAWINGS 

Figs. 1 and 2 have been amended to include labels for component blocks. Fig. 3 has been 
amended to correct typographical mistakes in the labels. 

Attachment: Drawing Replacement Sheets 
(Figs. 1-3) 
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REMARKS 

Reconsideration and allowance of this application are respectfully requested. Claims 5, 
6, 8 and 10 have been editorially amended to improve clarity and correct a typographical 
mistakes. Claims 1-14 are pending in the application. The rejections are respectfully submitted 
to be obviated in view of the remarks presented herein. 

Objection to the Drawings 

The drawings have been objected to under 37 CFR 1.83(a) because they allegedly fail to 
show Figs. 1 and 2 as described in the specification, and Fig. 3 is allegedly misnumbered. Figs. 
1 and 2 have been amended to include labels for component blocks, and Fig. 3 has been amended 
to correct the typographical mistakes in the labels. Accordingly, Applicants respectfully request 
the Examiner to withdraw the outstanding objections to the drawings. 

Objections to the Specification 

The specification has been objected to because of informalities. Additionally, the title of 

the invention is allegedly not descriptive. The abstract has also been objected to for its length 

and legal phraseology. The title of the invention and abstract have been amended in order to 

improve clarity. The objections to the specification as described in paragraphs 7-9 of the Office 

Action have already been corrected in the substitute specification filed on November 15, 2000. 

Regarding the relationship between the digital correlation device and analog-digital converter, 

Applicants have described in the substitute specification on page 6, lines 1-8, that the digital 
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correlation device and analog-digital converter are related such that the analog-digital converter 
converts an intermediate frequency signal encoded by a pseudonoise sequence into a digital 
signal, and a digital correlation device comprises a plurality of channels each decoding one of a 
plurality of signals encoded by the pseudonoise sequence. The digital correlation device decodes 
the signal converted by the analog-digital converter. Accordingly, Applicants respectfully 
request the Examiner to withdraw the outstanding objections to the specification. 

Rejection Under 35 U.S.C. § 112, Second Paragraph 

Claims 5, 6 and 8 have been rejected under 35 U.S.C. § 1 12, second paragraph, as 
allegedly being incomplete for omitting essential structural cooperative relationships of 
elements. Claims 5, 6 and 8 have subsequently been amended. Reconsideration and withdrawal 
of the rejection under 35 U.S.C. § 112, second paragraph, are respectfully requested. 

In view of the above, reconsideration and allowance of this application are now believed 
to be in order, and such actions are hereby solicited. If any points remain in issue which the 
Examiner feels may be best resolved through a personal or telephone interview, the Examiner is 
kindly requested to contact the undersigned at the telephone number listed below. 
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The USPTO is directed and authorized to charge all required fees, except for the Issue 

Fee and the Publication Fee, to Deposit Account No. 19-4880. Please also credit any 

overpayments to said Deposit Account. 



Respectfully submitted, 



SUGHRUE MION, PLLC 
Telephone: (202) 293-7060 
Facsimile: (202) 293-7860 
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